The synthesis, crystal structure, and conductivity of a solvent-included ternary charge-transfer salt (BEDT-TTF) 2 GaCl 4 (C 6 H 5 Cl) 0.5 (1) is described and interpreted. Electrochemical oxidation of neutral bis(ethyelenedithio)-tetrathiafulvalene (BEDT-TTF) in the presence of (Me 4 N)Ga(C 2 O 4 )Cl 2 in a mixture of C 6 H 5 Cl and C 2 H 5 OH yields crystals of 1. Compound 1 crystallized as a monoclinic C 2/c space group with cell parameters: a = 47.0615 (4) .
Introduction
In a charge-transfer salt, the conductivity is usually controlled by the arrangement of the conducting -unit, such as TTF (TTF = tetrathiafulvalene), BEDT-TTF, M(dmit) 2 n− (dmit = 1,3-dithiole-2-thione-4,5-dithiolate), and their derivatives [1] . Recently, it has been found that the conductivity can be influenced by the solvent molecules which exist in the counterion layer [2] . Depending on the crystal structure of the reported binary charge-transfer salts, interesting physical properties of the ternary charge-transfer salts are expected. So the synthesis and characterization of the binary and ternary compounds is necessary in order to achieve a deep understanding of the molecular conductor. The binary charge-transfer salt of GaCl 4 − has been reported [3, 4] . Because ]. Its crystal structure and conductivity are reported here.
Results and Discussion
During the process of electrochemical oxidation of BEDT-TTF in a mixture of C 6 H 5 Cl and half a molecule of C 6 H 5 Cl in an independent unit of 1 as shown Figure 1 . The Cl on the solvent molecule is disordered in two positions, and C7 is disordered in two positions at 293 K and 120 K. The formal charge of the BEDT-TTF molecule assigned from bond lengths on TTF cores (Table 2 ) is +0.5 as in Table 2 [6] .
Except for the ethylene groups, all of the atoms on the two BEDT-TTF molecules (A, B) are coplanar with separate deviations of 0.08 and 0.08 Å. The packing is generated by the symmetry operation with the C 2/c space group as shown in The temperature dependent resistance of 1 is shown in Figure 5 . It showed semiconductive behavior from 300 K to 150 K with E  = 0.124 eV and σ rt = 1 S , E  = 0.2 eV as expected from the donor arrangement as no dimerization was observed [3] . The conductivity is lower than the bilayered magnetic charge-transfer salt δ-(BEDT-TTF) 3 (FeCl 4 ) 2 because the conductivity in δ-(BEDT-TTF) 3 (FeCl 4 ) 2 is contributed to from both layer-A and layer-B with an anisotropic room-temperature conductivity range from 4.6~120 S·cm −1 [7] . This corresponds with the expectancy that the conductivity of the charge-transfers salts is dominated by the arrangement of the BEDT-TTF molecules. The dimerization of the donor disappears when the solvent molecule is included and the conductivity of the crystal increases. Table 2 . Bond lengths of the tetrathiafulvalene (TTF) core. 
Experimental Section
All reagents are commercially available and were used as received without further purification unless otherwise stated. Block colorless crystalline (CH 3 X-ray diffraction data of 1 were collected on a Nonius Kappa CCD diffractometer with graphite monochromated Mo Kα (λ = 0.71073 Å) radiation at 290 K and 120 K. Lorentz, polarization, and empirical absorption corrections were carried out [9] . The crystal structure was solved by the direct method and refined by full-matrix least-squares on F 2 using the SHELX program, with anisotropic thermal parameters for all non-hydrogen atoms [10] . The hydrogen atoms on the ethyl groups were determined by calculation. Crystallographic data and refinement parameters are summarized in Table 1 . Two sets of structure data have been deposited at the Cambridge Crystallographic Data Centre.
The measurement of the resistance as a function of the temperature from 300 K to 2 K was carried out on a Quantum Design PPMS 9 system by a four-probe method. Twentym Au wires were attached to a single crystal by gold paste on the best developed surface.
Conclusions
When a solvent molecule was included in a binary charge-transfer salt (BEDT-TTF) 2 GaCl 4 , the dimerization of the donor molecules disappeared, and the conductivity increased in the ternary charge-transfer salt (BEDT-TTF) 2 GaCl 4 (C 6 H 5 Cl) 0.5 . New magnetic conductors can be expected when solvent molecules are intercalated into binary charge-transfer salts of FeCl 4 − [7] .
